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(54) Photometric analysis apparatus with automatic loading 



(57) The present invention relates to photometric 
analysis apparatus of the type which uses disk-shaped 
rotors, in which the rotors are loaded automatically. 

in particular, the present invention relates to photo- 
metric analysis apparatus of the type which uses disk- 



shaped rotors, characterized in that it has a device for 
loading the rotors (3) onto analysis apparatus (5) auto- 
matically, the device comprising a hopper (2) for supply- 
ing the rotors, the hopper (2) comprising asymmetric 
means tor locating the rotors (3) positively in the hopper. 
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Description 

(0001) The present invention relates to photometric 
analysis apparatus ol the type which uses disk-shaped 
rotors, in which the rotors are loaded automatically. 
[0002] Photometric analysis apparatus using disk- 
shaped rolors is widely known. The disk-shaped rotors, 
which are generally made of plastics material, comprise 
a plurality of cuvettes arranged radially around a central 
hole. The cjvettes p r oviHa a plurality of communicating 
chambers separated by partitions. The rotor is connect- 
ed to a hub connected to a motor which imparts rotary 
motion to the rolor. A sample to be analyzed and the 
appropriate reagents are introduced into each cuvette. 
The reagents are mixed by centrifugal effect when the 
rotor reaches a predetermined speed of rotation, in the 
next step, the individual cuvettes are brought sequen- 
tially into alignment with optical analysis means by pro- 
grammed rotation of the rotor. 
[0003] The general structure of the rotors and of the 
photometric analysis apparatus is known perse and will 
therefore not be described in greater detail herein. The 
function of the rotors and the way in which they interact 
with the sensors for analyzing the samples are de- 
scribed, for example, in the Applicant's Italian patent ap- 
plication No. 20560A/83. 

[0004] This photometric analysis apparatus is ar- 
ranged to perform a large number of analyses in se- 
quence. Clearly therefore, an essential characteristic of 
these machines is speed of operation. However, speed 
of operation must be combined with considerable pre- 
cision in the execution of all of the steps of the analysis 
process from the loading of the rotors to their positioning 
on the hub, and to the perfect alignment of the cuvettes 
with the optical analysis means. A perfect and repeata- 
ble relationship between the positions of the cuvette and 
of the photoanalysis means is in fact essential for the 
reliability of the measurement. 
[0005] The problem upon which the present invention 
is based is that of providing analysis apparatus having 
an automatic rotor-loading system which permits fast 
and accurate operation. 

[0006] This problem -is solved by photometric analy- 
sis appara\us and by a rotor as claimed in the appended 

claims. 

[0007] Further characteristics and advantages of the 
photometric analysis apparatus of the present invention 
will become clearer from the description of an embodi- 
ment thereof given by way of non-limiting example be- 
low with reference to the following drawings: 

Figure 1 is a partially-sectioned, perspective view 
of the photometric analysis apparatus of the present 
invention; 

Figure 2 is a perspective view of a pincer for loading 
the rotors according to the present invention; 



Figure 3 is a partially-sectioned plan view of the pin- 
cer ol Figure 2. 

Figure 4 is a plan view of the rotor ol the present 
5 invention; 

Figures 5a-5d show the sequence of steps for load- 
ing the rotors on the analysis means, showing the 
apparatus of Figure 1 in section; 

10 

Figure 6 is a side view showing, in section, the hub 
on which the rotor is fixed in the analysis apparatus. 

[0008] With reference to the above-mentioned draw- 
is ings, the photometric analysis apparatus of the present 
invention is generally indicated 1. The apparatus com- 
prises a hopper 2 for the loading of the rotors 3, and a 
pincer 4 for automatically transferring the rotors from a 
pick-up position beside the hopper 2 to the analysis unit 
20 5, in the region of the optical analysis means (not shown 
in the drawings). The analysis unit 5 comprises means 
for imparting rotary motion to the rotor 3, and optical 
analysis means. The means for rotating the rotor com- 
prise an electric motor connected to a transmission shaft 
25 5a, to the upper end of which a hub 5b is fixed. The rotor 

3 is positioned on the hub. It is extremely important to 
ensure the correct angular positioning of the rotor 3 on 
the hub so as to achieve perfect alignment of the cu- 
vettes with the optical analysis means. The analysis unit 

30 5, however, is of a type the general structure of which is 
widely known. 

[0009] The apparatus 1 also comprises a plate 6 sup- 
ported for sliding on the apparatus beneath the hopper 
2. The plate 6 is moved by an electric actuator and can 

35 adopt a first position beneath the hopper 2 and in align- 
ment with the longitudinal axis thereof, and a second 
position beneath the pick-up position of the pincer 4. 
[0010] The plate 6 is circular and has dimensions sub- 
stantially corresponding to those of the rotor 3. The plate 

*o 6 also has raised edges and, centrally, a pin 6' to be 
housed in the central hole of the rotor 3. Triangular 
raised portions formed on the surface of the plate 6 are 
arranged radially around the pin 6\ These triangular 
raised portions are intended to engage in the angular 

45 spaces formed between one cuvette and another on the 
lower surface of the rotor 3 (see Figure 4). 
[0011] With reference to Figures 2 and 3, the pincer 

4 comprises an arm 7 and two semicircular and sym- 
metrical claws 7\ 7". The claws 7\ 7" are supported 

so movably and jointly on the arm 7 by means of a hinge 7a. 
[0012] The arm 7 comprises a tongue 8 which projects 
towards the centre of symmetry of the claws 7\ 7". At 
this centre of symmetry, the tongue 8 has a downwardly- 
projecting finger 9 the function of which will become 

55 clear from the following description. 

[0013] The end of the arm 7 remote from the tongue 
8 comprises means 10 for engagement on an actuator 
(not shown in the drawing) which provides tor the move- 
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ment of the pinccr 4 from tho region in which the rotors 
are picked up to the analysis region, as well as (or a 
vertical movement thereof to enable the rotor to be en- 
gaged and released. 

[001 4] Each claw 7', 7' comprises a groove 1 1 for en- 
gaging the edges of the rotor 3. On each claw 7', 7', 
there is a tooth Ha, the teeth Ha preferably being in sym- 
metrical positions within the grooves 11. The teeth Ha 
are preferably substantially wedge-shaped. 
[00151 In the vicinity of their articulation point, the 
claws 7', 7" have hooks 12, 12' which extend towards 
the centre of symmetry of the claws, parallel to the 
tongue 8. The hooks 12,12' hold resilient joining means 
1 3 such as, for example, a rubber band. 
[001 6] The claws 7, T further comprise elements 1 4, 
1 4' also projecting in the vicinity of the articulation point 
but in the opposite direction to the hooks 12, 12'. These 
projecting elements are arranged in a manner such as 
to be crossed, so that the element 14 projecting from 
the left-hand claw 7' is disposed on the right-hand side 
of the element 14' projecting from the right-hand claw 
7", The projecting elements 14, 14* also have bulbous 
ends 15, 15'. 

[001 7] In the vicinity of the engagement means 1 0 but 
on the opposite side thereto, the arm 7 supports an elec- 
tromagnet 16 connected to a current generator (not 
shown in the drawing). An actuator element 17 termi- 
nating in a drop-shaped end 1 8 is connected to the elec- 
tromagnet 1 6. In the rest condition, the drop-shaped end 
18 is disposed in the space between the projecting ele- 
ments 14, 14', as shown in Figure 3. 
[0018] With reference to Figure 4, the rotor 3 is disk- 
shaped and is generally made of plastics material. Cu- 
vettes 19 for holding the samples to be analyzed and 
the reagents are supported radially on its lower surface. 
[001 9] The rotor 3 comprises a central hole 20 for en- 
gaging the hub of the analysis apparatus. The central 
hole 20 may have various shapes. It is preferably polyg- 
onal, as shown in the drawing, to ensure the correct an- 
gular positioning of the rotor on the hub. 
[0020J A first notch 21 and a second notch 21 1 are 
formed on the peripheral edge of the rotor 3, and are 
generally (but not necessarily) disposed at the ends of 
a diameter of the rotor 3. These notches are intended 
lo be engaged by the teeth lla of the pincer 4 to ensure 
the correct angular positioning of the rotor on the pincer 
and consequently in the analysis unit. The shape of 
these notches substantially corresponds to that of the 
teeth 11a and is thus preferably V-shaped. The V- 
shaped notches 21, 2 V also advantageously have one 
side which is more inclined than the other to the bisector 
of the angle formed thereby so as to constitute a type of 
lead-in for the teeth Haduring the picking-upof the rotor 
by the pincer 4. 

[0021] A third notch 22 which may be of various 
shapes, for example, trapezoidal as in Figure 4, is also 
formed on the peripheral edge of the rotor 3. It is essen- 
tial for this notch 22 to be in an asymm trie position rel- 



ative to the first two notches 21, 2V, that is, (or tho circle 
arc included between the first notch 21 and tho third 
notch 22 to have a different length, (or example, a short- 
er length than the circle arc included belween tho Ihi/d 

5 notch 22 and the second notch 21 '. 

[0022] The hopper 2 is substantially cylindrical and is 
open at its two ends. The inside diameter of the hopper 
2 substantially corresponds to or is slightly greater than 
that of the rotors 3. The hopper 2 comprises asymmetric 

'0 means for locating the rotors 3 positively in the hopper. 
In practice, the inner sunace of ihe hoppet 2 has voi iicai 
ribs 23, 23' and 24 corresponding in shape, size and 
position to the notches 21, 2V and 22 formed on the 
edge of the rotor 3, respectively. 

1$ [0023] In the lower portion of the hopper there is a de- 
vice 25 for separating the rotors. This device comprises 
two pairs of pincers 26, 2& and 27, 27' disposed one 
above another on the walls of the hopper. These pin- 
cers, which are shaped like arcs of a circle, extend 

20 through the walls of the hopper 2 so that, in the closed 
position, they project towards the interior of the hopper. 
When the pincers are in the open position, on the other 
hand, they are retracted inside the walls of the hopper. 
These pincers are operated by means of an electromag- 

2s net device exactly the same as that described above for 
the pincer 4 (the electromagnet 26a which operates the 
pincers 26, 26' is shown in broken outline in Figure 1 ). 
[0024] It should be noted that both the hopper 2 and 
the plate 6 comprise internal electrical resistors (not 

30 shown in the drawing) which have the function of ther- 
mal conditioning of the rotors at the temperature at 
which the analysis is performed in the analysis unit 5. 
This temperature is generally about 37* C. The triangu- 
lar projections present on the plate 6 also have the pur- 

35 pose of increasing the area of contact between the heat- 
ed plate and the rotor, improving heat-exchange effi- 
ciency. 

[0025] Moreover, inside the hopper 2 in the region of 
the two pairs of pincers 26, 26' and 27, 27', there are 

40 optical sensors which can detect the presence of a rotor 
at the level both of the lower pair of pincers 27, 27' and 
of the upper pair of pincers 26, 26". This information is 
then indicated in an appropriate manner, for example, 
on a control console, to permit human intervention if the 

45 hopper is empty or in the event of a malfunction. 
[0026] With reference to Figure 6, the hub 5b com- 
prises a hollow body 28 (for fixing to the shaft 5a), the 
upper portion 28' of which has a cross-section of a 
shape and size substantially corresponding to those of 

so the central hole 20 in the rotor 3. At the point at which 
the hollow body 28 is joined to its upper portion 28', there 
is a projecting annular wall 34 constituting a support 
point for the rotor 3. 

[0027] Substantially triangular clips 29, 29' project 
55 sideways from the upper portion 28'. These clips are ar- 
ticulated, possibly resiliency, on respective pins 30, 30' 
so as to be pivotable about the axes extending through 
these pins. A push-button 31 arranged concentrically in- 
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side the hollow body 28 bears on a spring 32. The push- 
button 31 projects Irom the top ol the upper portion 28' 
of the hollow body 28. The cylindrical surface of the 
push-button 31 has recesses 33, 33* in which the inner 
ends of the clips 29, 29* engage. Clearly, if the push- 
button 31 is pressed, it will push the inner ends of the 
clips 29, 29" downwards causing the clips to' pivot about 
the respective pins 30, 30'. The projecting ends of the 
clips 29, 29* are thus retracted into the upper portion 28' 
c f »h e K 0 ij 0 u/ hnHy 9« if thft push-button 31 is released, 
it will return to its original position under the effect of the 
spring 32; the clips 29, 29' will thus be returned to the 
starting condition in the same manner. 
[0028] The operation of the rotor-loading device of the 
present invention will now be described, again with ref- 
erence to the drawings, particularly Figures 5a-5d. 
[0029] First of all, the rotors 3 are inserted in the hop- 
per 2 by causing the notches 21 , 21 ' 22 to coincide with 
the respective ribs 23, 23\ 24 of the hopper. The sepa- 
rating device 25 will have both pairs of pincers 26. 26' 
and 27, 27' in the closed position. The stack of rotore 3 
thus bears on the upper pair of pincers 26, 26'. At this 
point, the plate 6 is aligned underneath the hopper 2, 
and the pincer 4 is arranged in the position for picking 
up a rotor. 

[0030] A first and essential advantage of the appara- 
tus of the present invention should be noted. As stated 
above, the rotor 3 is loaded by causing the notches 21 , 
21 * and the third notch 22 which is disposed in an asym- 
metric position relative to the other two, to coincide with 
the ribs 23, 23' 24 of the hopper, respectively. The pres- 
ence of an asymmetric notch-rib coupling thus clearly 
excludes the possibility of the rotors being loaded up- 
side down, which would not only invalidate the subse- 
quent analysis but would also cause malfunctioning of 
the loading device. 

[0031] Moreover, the correct angular positioning of 
the ribs 23, 23\ 24 determines the final orientation of the 
rotors 3 on the analysis unit 5 (the alignment of the cu- 
vettes 19 with the optical analysis means). 
[0032] To return to the description of the operation of 
the apparatus 1, at this point, the upper pair of pincers 
26, 26' of the separating device 25 opens, allowing the 
stack of rotors to fall onto the lower pair of pincers 27,27' 
as shown in Figure 5a. 

[0033] The next step provides for the re-closure of the 
upper pair of pincers 26, 26' which are interposed be- 
tween the lowermost rotor 3 and the overlying stack of 
rotors, separating the tower rotor As a result of the 
opening of the lower pair of pincers 27, 27', the lower 
rotor falls onto the plate 6 (see Figure 5b). As stated 
above, the lower surface of the rotor 3, on which the cu- 
vettes 19 are disposed, engages the triangular raised 
portions projecting from the plate 6, which are arranged 
in the triangular spaces between one cuvette and an- 
other. The correct angular orientation of the rotors is 
thus maintained. 

[0034] At this point, the plate 6 is translated by the 



actuator (not shown in tho drawings) to tho pick-up po- 
sition of the pincer 4 (soe Figure 5c). At Iho samo time, 
the lower pair of pincers 27, 27' of the hopper 2 is closed, 
re-establishing the starting condtlion. 

5 [0035] Tho pincer 4, the claws 7', 7" of which are open 
at this point, is moved vertically downwards by tho re- 
spective actuator so as to place the grooves 11 in a po- 
sition coplanar with the rotor 3. The claws 7', 7" then 
close, engaging the outer edge of the rotor. In particular, 

io the teeth lla engage the notches 21 and 2V of the rotor; 
the correct angular orientation of the rotor 3 is thus also 
maintained during its transportation onto the hub 5b of 
the analysis unit 5. 

[0036] The pincer 4 is then moved vertically upwards, 

1$ disengaging the rotor from the plate 6, and is then rotat- 
ed to the region of the analysis unit 5. At this point, the 
pincer 4 performs a vertical downward movement. The 
central hole 20 of the rotor 3 starts to engage the hub 
5b. At the same time, the finger 9 disposed on the 

20 tongue 8 of the pincer 4 presses the push-button 31 of 
the hub 5b, causing the clips 29, 29' to be retracted into 
the upper portion 28' of the hollow body 28. The vertical 
movement of the pincer 4 is then completed until the 
lower surface of the rotor 3 engages the projecting wall 

2S 34 of the hub 5b. The claws 7', V of the pincer 4 open, 
releasing the rotor 3 and the pincer is then returned to 
the rotor pick-up position. At the moment when the pin- 
cer 4 is raised, the finger 9 stops exerting its pressure 
on the push-button 31 and the clips 29, 29* consequently 

30 return to the starting position, pressing against the edg- 
es of the central hole 20 of the rotor 3. This ensures that 
the angular orientation of the rotor is also constantly cor- 
rect during the analysis process, during which the rotor 
is rotated at high speed. 

35 [0037] At the moment when the pincer 4 has reached 
the rotor pick-up position again, the rotor-loading cycle 
can recommence. 

[0038] The mechanism for opening and closing the 
claws of the pincer 4 is as follows. The actuator element 

40 17 is retracted in the direction of the arrow of Figure 3 
by the effect of the electromagnet 1 6. The drop-shaped 
end 18 of this actuator element 17 thus acts on the bul- 
bous ends 15, 15' of the projecting elements 14, 14', 
causing them to move apart. The claws 7", 7" thus open. 

45 When the electromagnet 16 returns the actuator ele- 
ment 17 to its initial position, the resilient joining means 
13 of the hooks 12, 12' return the claws T, V to the 
closed position. 

[0039] The rotor-loading cycle described above, as 
so well as the subsequent analytical process, are generally 
performed by an operating and control unit (not shown 
in the drawings) of known type. 
[0040] The photometric analysis apparatus of the 
present invention thus has the advantage of enabling 
55 the process to be performed automatically, maximizing 
the productivity of the apparatus. At the same time, the 
particular characteristic of the provision of at least three 
notches arranged asymmetrically on the edge of the ro- 
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tor and complementary to the ribs oi the hopper 2. as 
well as the presence ol the triangular raised portions 
projecting Irom the plate 6 and of the teeth Ha on the 
pincer 4, ensure considerable precision in the position- 
ing ol the rotor relative to the optical analysis means, 
which is essential in achieving correct analysis. 
[0041] Clearly, the embodiment described is only one 
particular embodiment ol the photometric analysis ap- 
paratus ol the present invention to which an expert in 
the art may apply any muumueiiiuMo ..oc^s— , . — r - 



it to particular applications without, however, departing 
from the scope ol protection of the present invention. 
[0042] In particular, the notches 21,2V formed in the 
edge of the rotor may have shapes other than the sub- 
stantially triangular shape shown in the drawings. For 
example, they could be ha If -moon -shaped or trapezoi- 
dal. Naturally, the respective ribs 23. 23' of the hopper 
2 and the teeth Ha of the pincer 4 would also have to be 
modified correspondingly. 

[0043] The third notch 22 of the rotor may also have 
a shape other than that shown in the drawing. For ex- 
ample, it could have the same shape as the other two 
notches 21, 21'. 

[0044] In this case, the rib 24 of the hopper would 
have to be modified correspondingly. 
[0045] The number of notches 21. 21 * (and corre- 
spondingly of teeth Ha) is not necessarily limited to two 
and it is also possible to have more than one notch 22. 
It is, however, essential that the distribution of the notch- 
es on the peripheral edge of the rotor should give rise 
to an asymmetric configuration, as explained above. 
[0046] In a further embodiment of the present inven- 
tion, only two notches (to which only two complementary 
ribs' in the hopper 2 correspond) are provided on the 
edge of the rotor 3. These notches must necessarily 
have different shapes and the circle arc included be- 
tween them must extend through an angle of less than 
180°, so that it is not possible to identify a plane of sym- 
metry perpendicular to the plane of the rotor and extend- 
ing through Its centre. For example, it is possible to form 
on the rotor 3 only one of the two V-shaped notches 21 . 
2V and the trapezoidal notch 22. It will thus still be pos- 
sible to position the rotors correctly inside the hopper 2. 
In this embodiment of the present invention, the pincer 
4 will also have to be modified by the elimination of one 
of the two teeth lla and possibly by the provision of a 
tooth complementary to the notch 22 of the rotor, on one 
of the two claws. 

[0047] For the purposes of the present invention, it is 
thus essential for the rotor to have at least two asym- 
metric locating notches having shapes and positions 
such that it is not possible to identify a plane of symmetry 
which is perpendicular to the plane in which the rotor 
lies and which extends through the centre thereof. The 
same number of complementary ribs disposed inside 
the hopper 2 will correspond to these notches. 
[0048] According to further variants of the present in- 
vention, the central hole 20 of the rotor may have shapes 



other than the polygonal shape shown in the drawing. 
For example, it may have a D-shaped profile or any oth- 
er profile in which at least one side is straight. In this 
case, the upper portion 28' of the hub must also be 
5 shaped in a corresponding manner. 

[0049] The rotor 3 described above can also clearly 
be used on any known photometric analysis apparatus 
since the notches formed on its edge do not interfere in 
any way with the performance of the analysis on con- 
w yontinnal analysis apparatus. 

[0050] Moreover, the rotor 3 described and claimed 
can advantageously also be used on manually-loaded 
analysis apparatus in which a container is generally pro- 
vided tor the thermal conditioning of the rotors, the rotors 
is being taken from the container manually in order for the 
analysis to be performed. In this case, the thermal con- 
ditioning container will have to be modified suitably by 
the formation therein of a seat for housing the rotors, in 
which at least two ribs of different shapes, for example. 
20 one of the ribs 23, 23' and the rib 24 will be reproduced. 
The rotor 3 in turn will have at least two notches, for 
example, one of the two notches 21. 21 1 and the notch 
22. As explained above, if the rotor has only two notch- 
es, they should be of different shapes and should not lie 
25 at the ends of a diameter of the rotor. The advantage of 
this embodiment is that the rotors are positioned cor- 
rectly in the thermal conditioning container. When the 
operator picks them up in order to place them on the 
analysis unit, he will therefore find them already correct- 
30 |y oriented. The possibility of loading errors is thus elim- 
inated. 



Claims 



35 



1. Photometric analysis apparatus of the type which 
uses disk-shaped rotors, characterized in that it has 
a device for loading the rotors (3) onto an analysis 
unit (5) automatically, the device comprising a hop- 

40 per (2) for supplying the rotors, the hopper (2) com- 
prising asymmetric means for locating the rotors (3) 
positively in the hopper. 

2. Apparatus according to Claim 1 , in which the asym- 
45 metric means for locating the rotors positively com- 
prise at least three ribs (23. 23\ 24) arranged lon- 
gitudinally on the inner wall of the hopper (2), the 
ribs corresponding, respectively, to at least one first 
notch, one second notch and one third notch (21, 

so 21 ', 22) formed in the outer edges of the rotors (3), 
the at least three ribs (23. 23', 24) being arranged 
asymmetrically, that is, the circle arc included be- 
tween a first rib (23) and a second rib (24) having a 
length different from that of the circle arc included 

55 between the second rib (24) and a third rib (23'). 

3. Apparatus according to Claim 2, in which the at 
least thr e ribs (23, 23'. 24) have shapes and sizes 
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substantially corresponding, respectively, to the at 
least one lirsl. one second and one third notch (21 . 
2V. 22) ot the rotor (30). 

4. Apparatus according to any one of Claims 1 to 3, in 5 
which the analysis unit (5) comprises a hub (5b) tor 
the rotor (3), clips (29, 29') projecting laterally from 
the hub, and a push-button (31) which bears on a 
spring (32) acting on the clips (29, 29') so that, if the 
puah-twttcn (31 ) ic pressed, if the dies (29, >o 
29') to be retracted into the hub (5b) whereas, when 

the push-button (31) is released, the clips (29, 29') 
project laterally again. 

5. Apparatus according to any one of Claims 1 to 4, is 
comprising a pincer (4) lor transferring the rotor (3), 

the pincer being movable between a rotor pick-up 
position and the analysis unit (5), in which the pincer 
(4) comprises two claws (7' 7") articulated movably 
and jointly on an arm (7), each claw (7\ 7") having 20 
a groove (11) for engaging the edges of the rotor 
(3), and teeth (1(a) of a shape and size substantially 
corresponding to those of the at least one first and 
one second notch (21 , 21 ') of the rotor (3) being dis- 
posed in the grooves (11). 25 

6. Apparatus according to Claim 5, in which the arm 
(7) comprises a tongue (8) which projects towards 
the centre of symmetry of the claws (7\ 7*), a down- 
wardly-facing finger (9) being disposed on the 30 
tongue (8) at the centre of symmetry, the finger (9) 
being intended to press the push-button (31 ) ot the 
hub (5b). 

7. Apparatus according to Claim 1 , in which the asym- 3$ 
metric means for locating rotors positively comprise 
two ribs (23, 24) arranged longitudinally on the inner 
wall of the hopper (2) and corresponding, respec- 
tively, to two notches (21, 22) formed on the outer 
edges of the rotors (3), in which the ribs (23, 24) 40 
have different shapes, and in which the circle arc 
included between the ribs extends through an angle 

of less than 180°. 

8. Apparatus according to any one of Claims 1 to 7, in « 
which the hopper (2) has a device (25) for separat- 
ing the rotors (3), the device comprising two pairs 

of pincers (26, 26', 27, 27') disposed one above the 
other on the walls of the hopper, the pincers being 
arranged in a manner such that, in the closed posi- so 
tion, they project towards the interior of the hopper 
(2) whereas, in the open position, they are retracted 
into the walls of the hopper (2). 

9. Apparatus according to any one of Claims 1 to 8, ss 
comprising a plate (6) movable between a position 
aligned with the longitudinal axis of the hopper (2) 
and the position for picking up th rotor (3), in which 



the plate (6) has, on its upper surface, a plurality of 
triangular raised portions arranged radially around 
a pin (6'). 

1 0. Apparatus according to any one of Claims 1 to 9, in 
which electrical resistors lor thermally conditioning 
the rotors are disposed inside the hopper (2) and 
the plate (6). 

1 1 . A disk-shaped rotor (3) for photometric analysis ap- 
paratus having a plurality of cuvettes (19) arrangeo 
radially on its lower surface and a central hole (20) 
for engaging the hub (5b) of the analysis unit (5), 
characterized in that at least two asymmetric locat- 
ing notches are formed on the peripheral edge of 
the rotor (3) and have shapes and positions such 
that it is not possible to identity a plane of symmetry 
which is perpendicular to the plane in which the ro- 
tor lies and which extends through the centre there- 
of. 

1 2. A rotor according to Claim 11 , on the edge of which 
a first notch, a second notch, and a third notch (21 , 
21 \ 22) are formed, the third notch (22) being ar- 
ranged in an asymmetric position relative to the first 
and second notches (21, 2V) so that the circle arc 
included between the first notch (21) and the third 
notch (22) has a length different from that of the cir- 
cle arc included between the third notch (22) and 
the second notch (21'). 

1 3. A rotor according to Claim 1 1 , on the edge of which 
two notches (21 , 22) are formed, the notches being 
of different shapes and the circle arc included be- 
tween the two notches (21, 22) extending through 
an angle of less than 180°. 

1 4. A rotor according to Claim 1 2, in which the first and 
second notches (21, 2V) are disposed at the ends 
of a diameter of the rotor (3). 

15. A rotor according to Claim 12 or Claim 14, in which 
the at least one first notch and the at least one sec- 
ond notch (21, 2V) are V-shaped. 

16. A rotor according to Claim 15, in which the V- 
shaped notches (21, 2V) have one side having a 
greater inclination than the other to the bisector of 
the angle formed thereby so as to constitute a type 
of lead-in for the teeth (Ha) during the picking-up of 
the rotor by the pincer (4). 

17. A rotor according to Claim 16, in which the at least 
one third notch (22) is substantially trapezoidal. 

18. A rotor according to any one of Claims 11 to 17, in 
which the central hole (20) has at least one straight 
side. 
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19. A rotor according lo Claim 18. in which ihc central 
hole (20) is polygonal 
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